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(54) METHOD AND DEVICE FOR BATCH HEAT TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately set a timing for 
supplying a treatment gas when heat treatment is performed 
while a wafer is warmed or cooled. 

SOLUTION: Heat treatment is performed by supplying a 
treatment gas while the temperature of a wafer is raised or 
lowered. When heat treatment is performed while the wafer is 
warmed, the treatment gas is supplied after the temperature 
in the peripheral portion of the wafer becomes higher than 
that of the central portion by a predetermined temperature. 
On the other hand, when heat treatment is performed while 
the wafer is cooled, the treatment gas is supplied after the 
temperature of the central portion of the wafer becomes 
higher than that of the peripheral portion by a predetermined 
temperature. 
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IfiWT L tiilbtc iS^©S9F5 PITH, 9 x^W©S2SP 
©SSTe*s^l>SP©taSTcJ: «3 hlS^ ( 0 >T d ) „ 
C©S!FaPlf. Ml^^tSi, CUPS(Di 

[0 05 6] ^-C-C. CPU 1 16tt, 9 x^W©cN> 

gp©ias t c*«iiasp©aa t ej; »3 1 is < % /cfs. ip 

SSMTd*siE©ffltc^SS-C^U. SS^Td*i 
•S. T5i, ^x^WOcf^gPWSSTc^Jli^glJ©^ 

— s^ib <=jbibp3) mmitumzmitzt. an 

S^©«l&*fl»±U. *©». b-^31~35^© 
t2rt*^ip-T5>„ 



(7) 

11 

[005 7 ] J^±|ft?a htcJc. *> (c, c <D9m<OBmtiCJ: 

Hit. ^x.^omB.*mtz^t*&hmm*'i : r5w,-& 
-r. ^gpijiii^gBtcssBg^ssi/r*^. mm 

[0058 ] (M)B4K*tWP4ttt, 
ciJ^SROSgTei^Tdli. 5£fiITs£i|f » 

-r*. cowp4, hp^. um.m.T dtfi-%m*nm io 

■SfctoJUJ. mwmit&K). ^■MW'O x;> W©^i>©fi 
ciJl^gPcDSJgTei ©MT d*Hi«— 3f 

«, ^SSKcJr'K aSMTd*55 O'C-CSIS— ^i%-5> 

= 5 o °c <t ft /cb#*-c > swispgp i o o ifimm*j**ix 20 

[005 9 ] iXtt. w^f©^:it#ffiK:oi> 
tl~Sout5©tH;fr (SiJSffl) 1—3 5^© 

Siw t,fc*tg©*i£ e m 1 -r z>umt -r s fc&fc . t - 

£3 1~3 Sfc^aftf*****^**:**-*^* 
m&ftmS. 5 1 7. 5 9 4-^&mcm7rk^tltc^:y : )V 30 

[0060] «t. Kmft&ms , 517. 59 4#& 

<b&t^;h^tt&1I»£ffl*i2^/c5tfc©ir;*. hffl^x^ 

S3 (a) ©5o©V->«:itJcr-ofifg-rs < fc^K:. 
f-X hffl^x^ijl?!?©^ x^££2x;n#- h 2 3 «c 

tsg-rs. c©-?x^- h2 3&ra£ir2{cci 

-F-T-So b-* 3 1-3 StClUJSm&MQXm 40 
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D>'Soutl~Sout5©ffi;fr. 7-X hfl^X^i©^;^* 
mSU«:fiEiBLfc^S>Pt©Hi* (-Ji^iBS) . b-* 
te«i£$ftSmjfc3?©:f--#£. m». l~5#©-9" 

[ o o 6 i ] — jeoiaaaBB, 4 o o-c~ 

1 1 0 0 *C©S5HT. 1 0 0 •CBR'CBflfllJiafcRjeT 

5 (jssk?^* i ^©*7\>i<-c;*7^---r£<fcjsg©*ft 

[006 2] W#Lfcf*-**»6. #afl3*««:-X» 
T, ^HCTn-TARX (gttlelW) ^JUHB&r 
S. 

[$U ] y, + A A i y t - . +AA 2 y, - , + ... 
+ AA„ y t - n 

= BBi Ut - i +BBi Ut - 2 +...+ BB„ u 
t - o + e t 

y t : B#,£. t X?<DVCF(DfH®$:f&ftt t Z p ?t 1 ^J©^ 

1*3^ : f^SS*Sinl~Sin5©(ll^J©WaSy»i.,* 3 e> 
©^ttS (C©09"C«5Jifc&) . $l^*tSoiitl~Sout5 
©m^©¥ffiSSy k ,..A 3 ^©^tta (C©^-C«5SR 
. V 2.»<Dtp'b$MC-b v h L/d&^*t©£itf3©¥-Sj 
SJSyM.,* 3 ^©^®)* (c©fiJ-cii5-3) . 9x^© 
jaitflSK-ir? h 0?c^m>Ft©a*©¥«iag[yi,,.,* 5 6 
©^ftjS . fig-oT. C©^r», y 

t \*2 om n<o^f h;l/<tft-5o 
u t : B# t -C<D t - ^S^SBffiu „,,,*> 6©^ti)S 
5rfiX^£-r-Smtf l?'J©-<f (C©FiJ-C«. b-* 
*s 5 y<Dtctb, 5 1 5U) . 
e t :*V<(Ys4X*&&b-t?>mVi\n<!y<9Y 
;l/„ 

n : Jin (m«8) . 

AA, ~AA» : ptfp?iJ©^J (C©«|T«. 2 Off 

2 05»J) „ 

B B i ~BB, : ptfm^J©^'J (C©fiJ-C«> 2 0?f 
5?iJ) . 

CCf, SMAA, ~AA„ tBBi -BB„ 
[0 06 3] 3&lhhfticN^?)\'*&imffifiW£X 

*^-rsi> iss;2-c^-rJ:^tcft5. 

[«2] 

\ 





(8) 
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A = 



B = 
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-AAi U'-O 

r AAn 0 ■■•0 
BB. 



_BBn_ 

"aa; 



Kf= 

-AAn 
C =[l 0 .--0] 

aa, . - -BB. i*. &i£3<d&&v. mn^mmz^xtttbtti* 



I 0 0 6 4 ] C C^6, ffoWSti ( Sinl—Sin5, Soutl 
-Sout5) % SST theroo , t-$a*u t iPh?*^ 

[0065JSS1 OttJ^y t *«5E^Itt»»S t ( P 
, frlW) i^^fiSWt (Pi tf 1W) 
-entCjSDT, C^rCs <bCw oc^siu y„,..*:S 
n..iWH.,KiMI« 1 

[0 0 6 6 ] ^x^NSK-=e^l/«StSC3tC<tDltff3ti 

[K3] Xt .i=AX t +BU t +k f e t 
S t =Ca X t + [ I v , 0] e t 

[0 0 6 7 ] 

[»4] Xt +1 =AXt +B (U t +U«„.) +L (T 

t h e r n o Q Xt +Sbi,, ) 

T, o (J « 1 . t = Cw Xt +W|, 1 b * 

CCT, T.. d .,. , d^iJ^x^jggT*^. 

[0068] #&c. vmvx-^m^rvx-^ma. 

sisrrs. — cpui 1 6 <Dmp7v? ? aicmij 
[0 06 9 : <* 6tc fimaaoastci&C'c. 

a.i (t) . -fUt>%^ &£U->£*f8iH-S. il>t, 

5 -ocT)-;- >*s^r c ©aixsflMAjt&iittrs £ -5 tc 



*-rs„ ma. 1 ©^x^ifc^sns^© 

HZZtlCk*). JW»*BJWfL.<-r*C4*i-C*4. 

&*<fc5K:. jaSBSfliSTtrai (t) SrflgjETS. C 
ft**. 03 (b) ic^-J:5*r./->®©Sgl^>fc' r 

[0 0 7 0] C©J:'5tcL.-C > ■2x^©ggaf£5EB£J«9 

t> us-'fj&i-en-etisssn, -t-rJuattSBi 1 it 

[0 07 1 ] -£©f&. *K©^MS^CC t Ctl?)©*^ 

[0072] jw±. c<Dm^<o^m<omBncmi>^ v 9 

i*±iaaE*s©»jBMc s ti-rm * (DmtRV&mvzi 

[0073] wz.\*. ±fssQfi©»sg«:tet>t:«. -^x 
; ^w u % a* h mm imnt zm-siuts *? x ^ 

■afc&tc. &yi#*>&#3&l<. -?x^W*^iaL&**6 
jMLi!£Si?rr ^x^W©cfi^g[S©iaST 

<. WUf, 9x^W©^frgp©figTc£Jg|i!i35©i& 

[0 074] «Atf . ±IBHJfi©^9lK:*Jl>T«. SlE 
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W2 ©^«CfBgL-/caS5t©?lg-fe>1f S inl- S in5i 
Souta~Sout5<Dl±J^RO't-^3 

tf^SI5©S®Tcijai»g|5(DaSTe?r*est>/Co b*>b, 
il ©Affile «fc 6 IT Staifiglt^tefflLT* ittg^XM 
©SS^ffl'JSL/. S'JSffl^rCPU 1 1 6it«ii&-f £C<h 

(S®-fe>^) *ie^U C©-?x^£>};c;^- 

[ o o 7 6 ] fc/cL/> msi^&mmmt **jSB. jej 
jsss*i4«*«*^aBfttt©*"r***i^*Ktt. sa* 

S'JJg-CS&i*. ^x^was^x^tf- h2 3Kffl 
@UTiBg$nr^-5J#^K:«. ^x^woaasraflst 

0, J5i£lr2i%#£JS^&$ft£:te^ft#&£o c© 

w&ffh^mm? s c <t tct ^ . sts^©^^ 

^rJCp >© x-'>©rfi J Cxg|lRD t JS|i®g|5©Sa 

s. 

[0 07 7 ] ttc. ASHtA^ttff&JJBUMKD^ttlC 
^iSIt>lf2rt©'/->?:5-3£L/f£:^ t-$f©Sfc^ 

aav->©$uiffig-e*So s/t. t-^«. m^ffi 
^©^©{cRg^^n-r. 7>^-c^<k^„ u 

[00 7 8 ] £/c. ±fflJ©-/->«:ot,>r«^aL%*i 

W^Lfcj&s. ^S©rt^CC)t.D-C. ±j|J©V r ->K: 
-3t,>-r«P£aL&#eK TfBJ©v r ->«;^>Ci-ctt, 

■j*. ±ft «c i -^©sa u br%Kje l t 4> «t i >. 
[00 7 9 ] ±i^S«©^Sg«:*5C»rtt, fgyag £ it 

So s/c n<i^a^K*&<£n«& c 




(9) 4#Pfl 2 0 0 2 - 1 4 1 3 4 7 
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[ 0 0 8 0 ] CVDCCtSfiSM^'P-fe^t?. 9 

x^W©«£.|>g|3<fc 0 fcJ9»*"CflI< sSBIS 

(c. 'i'x-'^©ili^g|J©sa* s 4 , 'C^§lJ©aaJ; 9 t>e< & 
tcn&.*> h o -t * s <t *> ic ? nit <t 

10 [0 08 1 ] Htktc. ^ttttOtttJt^n-fe^-c. fxy> 
W©i*M>g|5<fc 0 fc^gp©^*SiS?ga-cK;t5l§nSJS-& 

p.k, ^xM©^gp©aa^t>^gi5©iaa«k , 3 
[0082] mnummz. imfcvx.^icfmz 

[008 3] 

20 or. m*ttmm*i&V}< l cfi5ct#-c$z. 

[01] C©^Bj©HJ6©3^ptc^S^ailg©»3i 
[S3] (a) «StSlfrt© , -/">=&^L. (b)«>/ 

- >sij©sas«mii©#i£^-r st?*> s. 
[S43 9x^©&a^fc£f&w-rsfc»©Et?a*. 
[^©aftW] 
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